Abstract. The organic layers with the thickness from a few nanometers up to few micrometers have been deposited from the chemical solution at room temperature on porous patterned Si surfaces using two medical solutions: thiamine diphosphide (pH=1y2) and metamizole sodium (pH=6y7). Based on evolution of morphology, structural and compositional features obtained by scanning electron microscopy, X-ray analysis, reflectance high energy electron diffraction the grown mechanisms in thin organic layers are discussed in the terms of terrace-step-kink model whereas self-organized assemblies evaluated more thick layers. Transport mechanism features and possible photovoltaic properties are discussed on the base of differential current-voltage characteristics.
Introduction
Organic materials -pigments, dyes, polymers and their combination with the typical inorganic ones such as metals, metal oxides, semitransparent or semiconductor substrates have been intensively investigated over the last decades []. Currently hybrid organicinorganic nanocomposites are considered as materials being suitable for a wide range of applications [1] . The electroluminescent devices [2] [3] [4] , thin field effect transistors [5, 6] , solar cells [7] [8] [9] [10] [11] , etc. were prepared, characterized and reported. Due to the nanosized molecules of organic materials as well as the lowdimensional semiconductor systems the novel and the special properties of thin organic layers and hybrid formations are observed. They are proposed as the next generation for electronics devices and potential candidates for practical application in different fields of electronics, optoelectronics, photovoltaics, biosensors, biomedicine, etc.
Various technological methods such as thermal or laser evaporation, chemical vapor deposition, chemical solution growth, spin coating and many others were developed for preparing the active organic multilayer. Information about growth mechanisms, surface and interface morphology, crystalline structure, chemistry, composition of thin layer is prerequisite to understand and fabricate their precise and desirable properties. In our previous work [12] it was shown that improvement of initial Si-based solar cell with EFF less that 7% up to 15% can take place by treatment in organic solutions. As organic materials the medical preparations were chosen. The Si n patterned solar cells were the waster of technology taking place in photovoltaics. This paper presents some experimental data on the porous patterned Si structures stimulated still much investigation for application in optoelectronics and photovoltaics.
Experimental
The deposition of organic layers onto porous patterned Si substrate was carried out from aqueous solution of thiamine diphosphide (TD) and metamizole sodium (MS) at room temperature during 100 min and 20 hours. These organic materials are medical ones. They were deposited onto Si surface without preliminary purification. The molecular structure of organic medical material is shown in Fig.1 . Superprobe microanalyzer JXA-733 and optical microscopy were used to obtain information about morphology features, composition and growth mechanisms of deposited layers. The layer crystallinity was characterised by reflection high-energy electron difraction (RHEED) with electron microscopy JEM-6A.
The current-voltage characteristics (I-VC) were measured in In-organic-PSSi-In sandwich systems in the dark and under illumination in both directions using automated tester 14 TKS-100 (USSR). For illumination the Xenon lamp was used with intensity equivalent 0.03 sun. Analysis of I-V characteristics of hybrids in the terms of differential slope α = dlogI/dlogV was carried out [13, 14] .
Results and discussion

Morphology
The typical morphology fragments of layers deposited from TD and MS solutions are presented in (Fig.2 a, c-e) and (Fig.2 f-h) , respectively. Fig. 2b shows RHEED pattern observed after layer deposition from TD solution during 100 min. As seen from Fig.2 there are no significant effect on organic layer morphology formed from solution with different chemistry. On early stage formation the layer contour is the same as the substrate one. There is the morphological stability condition during growth process. Due to excellent morphological feature of facet {111} which is a vicinal surface and contains a quasiperiodic flat low-Miller-index terraces separated by steps with kinks the surface midiated heteroepitaxy take place. 
In such case a low temperature and even room temperature deposition of good quality layer is possible in spite of the factor of the big lattice mismatch and difference in the thermal expansion coefficient [15] . The scale of the roughness prepared by ECE is essentially less than TSK feature size. That is why the TSK growth model is realized. The RHEED observation (Fig.2b) shows the spots and Kikuchi lines. In this RHEED pattern the high quality heteroepitaxy is testified.
With deposition time increasing till 20 hours the loss stability conditions take place and complex morphologies are grown in circular, square and rhombic forms. These forms include mostly filaments and dots (Fig. 2 d-h ). However these formations are not only due to selforganisation. In this case the substrate pre-pattern determines their further development too. According to X-ray analysis the both deposited layers exhibit the same components as solution. Because TD contains often K, Na, Ca, Mg ligands the X-ray analysis of thin layers was shown the presence of Ca content and Na element in thick layers. These elements are absent in molecular formula (Fig.1a) . 
Current-voltage characteristics
The current-voltage characteristics of the structures under investigation and their differential image are shown in Fig.3 and Fig.4 for TD and MS solutions, respectively. The main feature of all I-VC is the wide variety of differential slope: from sub-linear behaviour with α=0.1 (Fig.3d curve 4) ; α=0.25 ( Fig.3d curves 3,  4) ; α=0.5 ( Fig.3d curves 1, 3, 4) ; α=0.75 ( Fig.3b curves 1, 3, 4 ; Fig.4d curves 3, 4) ; to super-linear one with α=1.5 ( Fig.3b  curve 1 ; Fig.3d curve 1; Fig.4b curves 3,  4 ; Fig.4d curves 1, 2, 3) ; α=2.0 ( Fig.3d  curve 2 ; Fig.4b curves 1, 2, 3 ; Fig.4d  curves 1, 2, 3, 4) ; α=3.0 ( Fig.3b curves 1,  2 ; Fig.3d curves 1, 2 ; Fig.4b curves 1, 2 ; Fig.4d curves 1, 2) . Some of such behaviour is well known from literature [16] [17] [18] [19] : α=3.0 corresponds to the high injection of charge carriers into dielectric; α=2.0 can be referred to the space charge limited currents or to the double injection under monomolecular recombination of charge carriers with predominance of only one charge carriers type, whereas α=1.5 is occur under bimolecular recombination of charge carriers with approximately equal quantity of both charge carriers types. The unusual behaviour with α=0.25 and α=0.75 we can see for reverse direction for both structures. It can be explained on the base of general speculation that some additive process with law IaV 0.25 influences the I-VC. For Ohm law such influence gives α=0.75 or 1.25. It modifies the rectification behaviour with α=0.5 to α=0.25 or α=0.75. The I-VC with α=1.25 was reported for some organic and amorphous materials [14, 20] .
It is necessary to note also the other features of the structures under investigation:
1. Asymmetric characteristic for TD solution. The ratio of forward to reverse currents is about 40 at V=0.75 V for the layer under deposition during 100 min in TD solution. It decreases to 6 under deposition during 20 hours. To check the exponential behaviour the following procedure on the base of differential approach [14] was used. For usual exponential law for diode we have Iaexp{eV/nkT}, where e is the electron charge, k is the Boltzman constant, T is absolute temperature and n is the nonideality coefficient. In this case the differential slope α=eV/nkT and at V=0 α=0 (Fig, 5b, Fig.5a and b.
The I-CV is described by exponent enough well in all voltage range, but the differential slope shows that after 0.4 V the behaviour is not exponential and α=3.
2. The photosensitivity of the layers deposited from TD and MS solutions. The sensitivity of structures with TD is higher than with MS and in both cases it decreases with increase of layer thickness.
3. Photovoltaic properties for TD solution. The increase of the layer thickness leads to decrease of open circuit voltage and short circuit current. 
Conclusions
1. Organic layers deposited at room temperature from aqueous solution of medical materials of thiamine diphosphide and metamizole sodium modified the morphology, chemical composition and physical properties of porous patterned substrates. This modification do not depend on solution chemistry and is determined by deposition time, i.e. layer thickness. For thin organic layers (≤100μm) the layer contour is the same as substrate and terrace-step-kink growth mechanism is realized. For more thick layers (up to micrometer) self-organized assemblies are formed but with preference of pre-pattern substrate. 2. On the interface of TD layer -porous patterned substrate the barrier is formed and PV characteristic is observed. 3. In the TD (MS) layer -porous patterned system the transport is determined some processes but mainly the high injection of charge carriers in dielectric organic layers.
4. Chemical solution deposition at room temperature is newly simple technological process useful for realization of hybrid organic-inorganic structures.
